at 37d•Ž (Yokoyama and Ota, 1959c) .
The procedures of the operation were similar to those described previously (Yokoyama and The animals were divided into 6 groups and treated as follows: Group 1: Rearing failed group; Ten rats failed in rearing after the operation on the 7th day of lactation.Six of these rats were autopsied on the 8th-11th day after the operation and subjected to the histological observation.Remaining 4 rats were used for the R. Q. measure-ments.Three of these rats were in the 1st lactation and killed on the 4th-5th day after the operation,and remaining one was in the 2nd lactation and killed on the 3rd day after the parturition.
Group 2:Rearing succeeded group;Five rats succeeded in rearing after the operation. They were killed on the 20th day of lactation.
Group 3:Oxytocin replaced group;Ten lesioned rats which failed in rearing(7 in the 1st lactation and 3 in the 2nd lactation)were replaced with oxytocin(1.5 I.U.of oxytocin twice daily).The rats in the 1st lactation were autopsied on the 7th-12th day after the operation, and the rats in the 2nd lactation were killed on the 8th-14th day after the parturition.
Group 4:Sham operating group;Five rats were subjected to the sham operation on the 7th day of lactation.They were killed on the 20th day of lactation. Group 5:Weaned intact control group;Five rats were weaned on the 7th day of lactation and kept intact for 8 days thereafter.They were killed on the 15th day of lactation. Group 6:Weaned oxytocin treated control group;Five rats were weaned on the 7th day of lactation and 1.5 I.U.oxytocin was injected twice daily for 8 days from the next day of weaning.They were autopsied on the 15th day of lactation.
RESULTS

Histological observations
Eight days after the removal of the litter on the 7th day of lactation(the weaned intact control group;Group 5),mammary glands consisted only of islands of cell clusters which were remnants of ducts,and they dispersed in an abundant fatty stroma (Fig.1 a).An administration of oxytocin for 8 days after weaning seemed to prevent the involutional change in several cases(the weaned oxytocin treated group;Group 6).In the mammary glands of these cases,several ducts having lumens were observed( Fig.1 b)and in one case an alveoli like structure remained,in which milk-like substances accumulated.Number of islands of cell-cluster appeared in one microscopical field did not differ significantly between the weaning intact control and the weaning oxytocin treated group.Porosity index was not calculated in these 2 groups,since no alveolar system was found in the mammary glands specimens.Weights of the mammary glands of these 2 groups were about the same (Table  1) . In contrast with these 2 weaned groups,alveoli containing eosinophilic milklike substances were preserved in the mammary glands of rats in the rearingfailed group(Group 1)even 11 days after the operation (Fig.1  c) .However, (Fig.2 b) .The porosity index and the weight of the mammary glands of the sham operating group were as same as those of the rats which succeeded in rearing (Table  1) .
The animals in the oxytocin replaced group revealed more evident preservation in mammary secretory systems than the animals in the rearing failed group (Fig.2 c) . 
R.Q.measurement
The results of the R.Q.measurements of the mammary glands from Groups 1 and 3,those from normal lactating rats and those from the rats which received daily oxytocin treatment for 3 days after weaning on the 12th day of lactation were shown in Table 2 .The results of the latter 2 groups were cited from the previous paper (Yokoyama and Ota,1959c) for the benefit of comparison.In the oxytocin replaced group,the mean values of R.Q.and their standard errors were calculated from the values of the rats in the 1st lactation and in the 2nd together with,since no difference was observed in these 2 groups.The average R.Q.of the mammary gland slices from the lesioned rats replaced with oxytocin (Group 3)was higher than unity,and was significantly different from the average R.Q.of the rats in the rearing failed group(Group 1)(0.025>P>0.01)and that of 15 days of the normal lactation(P<0.01).On the other hand,the R.Q.of the slices of the rats in the rearing failed group was lower than unity. The histological findings of the present experiment that the mammary glands of weaned intact control and of some rats in weaned oxytocin treated group involuted completely 8 days after weaning, agreed well with that of Selye (1934) and Oshima and Goto (1955) .
However, the treatment with oxytocin for 8 days following weaning (weaned oxytocin treated group) seemed to prevent slightly the involution which followed weaning, since relatively large ducts remained in the mammary glands of several rats. Although this effect of oxytocin on mammary glands was not so marked as that reported by Benson and Folley (1957) and McCann et al.(1959) , their conception that the administered oxytocin caused the secretion of prolactin might be confirmed.
Retardation of involution of the mammary glands by the continued suckling (Selye, 1934; Oshima and Goto, 1955 in rats; Selye and McKeown, 1934 in mice) was observed in the lesioned lactating rats in spite of their failure in rearing. Selye (1934) postulated that the retardation of invol tion was due to the influence of prolactin released from the anterior pituitary by the stimulus of suckling. This suggestion was supported by Hooker and Williams (1941) , Williams (1945) , Benson and Folley (1957) , Johnson and Alfredson (1958) and Yokoyama and Ota (1959c) , who found that the effective prevention of involution by the administration of prolactin.
In the lesioned rats, therefore, it is possible to assume that the histological integrity of the mammary gland is maintained by prolactin secreted from the anterior pituitary through the suckling stimulus. It has been demonstrated that the suckling stimulus applied to the nipples ascends the spinal cord (Eayrs and Baddeley, 1956) , and is mediated to the anterior and the posterior pituitary through the hypothalamus (Harris, 1955) . The lesions placed in the hypothalamus in the present study, therefore, may block the pathway connected not only with the posterior pituitary but also with the anterior pituitary gland. However, Yokoyama and Ota (1959a,b) reported that the lesions of the animals used in the present experiments seemed to impair only the place which closely related to the function of the posterior pituitary. This consideration was based on the place in the lesioned animals.
It is likely that the present findings support the above consideration, if prolactin is a main factor for maintenance of the histological integrity of the mammary glands after weaning.
In regard to the release of prolactin, another possibility has been proposed by Yokoyama and Ota (1959a,b) in the lesioned lactating rats: the lesions are so small that they are unable to impair completely the area relating to the secretion of oxytocin, therefore, a small amount of oxytocin is still released by the stimulus of suckling after the hypothalamic lesions. This small amount of oxytocin in turn causes the secretion of prolactin from the anterior lobe of pituitary through the way which is suggested by Benson and Folley (1957) and McCann et al.(1959) . Prolactin thus secreted participates a role in retarding mammary involution in the rearing failed group.
However, it seems to be not the case, because the administration of a considerable amount of oxytocin for 8 days was less effective than suckling stimulus in preventing the involution of the mammary gland.In the lesioned rats in the present experiments,therefore,it is possible that suckling stimuli cause the secretion of prolactin from the anterior pituitary without mediation of oxytocin.
In contrast with the maintenance of the histological integrity,the decrease of the R.Q.was observed in the slices taken from the mammary glands of rats which failed in rearing.The R.Q.of this group was similar to that of 3 days after weaning.However,the mammary gland,from which accumulated milk was removed by the regular injection of oxytocin,showed high R.Q.above unity. The histological integrity was maintained better in the oxytocin replaced group than in the lesioned rats without oxytocin replacement(rearing failed group; Group 1).It is unlikely,however,that the well maintained histological integrity of the mammary gland results consistently in a high R.Q.,since it has been reported that the histological integrity of the mammary gland was able to be preserved at least 3 days after weaning by the administration of oxytocin,whereas the secretory activity fell into a low level at 3 days after weaning (Yokoyama and Ota,1959c) .Furthermore,in the oxytocin replaced group,the secretory activity of the mammary glands was maintained better,while their preservation of alveolar system was less than those of the rat received oxytocin for 3 days after weaning.
Therefore,daily removal of milk from the glands by oxytocin-suckling regime seems to be essential for the maintenance of the secretory activity of the alveolar cells.It is of great interest to note that Twerskoy(1958)demonstrated the importance of the evacuation of the alveolar system in preserving the high synthetic level of milk in spinal cord sectioned goat,although many investigators have suggested (Hooker and Williams,1941; Oshima and Goto,1955; Cross and Silver,1956; Cowie,1957) that the accumulation of the secretory products in the mammary glands provides no evidence that the cells are capable of further milk synthesis.
As described above,the fact that the porosity index of the oxytocin replaced group is higher than that of the non-replaced group may indicate the role of the withdrawal of milk in maintaining the histological integrity,as well as the secretory activity.
It is inferred,from the present findings,that the histological integrity is maintained by prolactin secreted from the anterior pituitary through the suckling stimulus,and in order to maintain a high synthetic activity of the secretory cells, the removal of accumulated products in the alveoli is required in addition to the suckling stimulus.
SUMMARY
The mammary glands of rats which kept intact for 8 days after the removal of the litter on the 7th day of lactation,consisted only of islands of cell clusters which were remnants of ducts.An administration of oxytocin prevented the involutional change slightly which followed weaning.On the other hand,the relatively good preservation of the alveolar system,wfictn seemeca to oe ascriaeu to the sucking stimuli,was observed in the rats which had hypothalamic lesions, and failed in rearing.In spite of the well preserved alveolar systems of the mammary gland in the rearing-failed lesioned rats,the values of the R.Q.were lower than unity.
The animals with hypothalamic lesions were subjected to the replacement with oxytocin.The more evident preservation of mammary secretory systems was observed than the rearing-failed lesioned animals without oxytocin replacement. The R.Q.of the mammary glands of the rats replaced with oxytocin remained in a high level.
It seems reasonable to infer that the histological integrity is maintained by prolactin secreted from the anterior pituitary through the suckling stimulus,and in order to maintain a high synthetic activity of the secretory cells,the removal of accumulated products in the alveoli is required in addition to the suckling stimulus.
